Parvoviral infection of endothelial cells and stromal fibroblasts: a possible pathogenetic role in scleroderma.
Systemic sclerosis (SSc) is a connective tissue disease (CTD) which differs from other CTDs by progressive irreversible fibrosis in lung, kidney, skin, and heart. It has a worse prognosis compared to several other CTDs. The pathogenesis may reflect a humorally mediated microangiopathy in concert with the overproduction of collagen triggered by immune-mediated cytokine production. Having previously demonstrated parvovirus B19 (B19) DNA in bone marrow and skin biopsies of SSc patients in the absence of B19 viremia, we sought to further elucidate a role for B19 in the pathogenesis of SSc. Twelve patients who fulfilled American College of Rheumatology criteria for a diagnosis of SSc were encountered. Ten were serologically screened for B19 infection. Solution phase polymerase chain reaction (PCR) for B19 DNA was performed on skin tissue from six patients, and in all biopsies, reverse transcriptase in situ PCR (RT in situ PCR) for B19 and tumor necrosis factor (TNF)-alpha mRNA was performed. B19 viral protein (VP2) expression was sought by immunohistochemistry and correlated to PCR findings and to light microscopy of hematoxylin and eosin-stained sections. Frozen tissue was also available on five of the patients. Two control groups were assessed for B19 and TNF expression comprising one with irrelevant primers and the other representing 18 cases of inflammatory skin lesions where the etiology was known and unrelated to B19 infection. In addition, frozen and paraffin-embedded tissues procured from skin lesions unrelated to B19 infection were assessed for B19 genome. In all cases, pretreatment with RNase was also performed to verify that any positive signal was indeed RNA based. Diffuse SSc was seen in seven patients, and limited disease in five. All patients had an antinuclear antibody--specifically, an antinucleolar, anticentromere, and/or anti-Scl 70 antibody. Eleven of the 12 had lung involvement, whereas eight patients had myocardial disease. Of 12 patients tested serologically, nine had B19-specific antibodies, which included immunoglobulin M (IgM)-specific antibodies in two cases. Solution phase PCR showed B19 DNA in the skin in three cases and in the bone marrow in three cases, including two in whom skin-based B19 DNA was observed. In all cases, RT in situ PCR demonstrated B19 and TNF-alpha mRNA in endothelia, fibroblasts, mast cells, and perivascular inflammatory cells. Immunohistochemistry to assess VP2 was either negative or equivocal. Immunofluorescent studies revealed prominent deposition of C5b-9 within the cutaneous vasculature from biopsies of all patients tested. The control samples were negative for B19 and TNF RNA and DNA. Parasitism of endothelia and fibroblasts by B19 with resultant enhanced TNF-alpha expression may be of pathogenetic importance in SSc even in the absence of demonstrable viremia. The vascular deposition of C5b-9 suggests a role for humoral immunity possibly induced by a state of endothelial neoantigenicity evoked by virally mediated cell injury. Treatment strategies include anti-viral therapy, including in the context of intravenous gamma-globulin and anti-TNF therapy.